Brain 5-HT receptor system in the stressed infant rat: implications for vulnerability to substance abuse.
Clinical and epidemiological studies have found an association between aversive experiences early in life and an increased risk for depression, anxiety and substance abuse. In order to elucidate the mechanisms by which adverse life events are translated into behavioral and psychological abnormalities, we used a rat model to study the impact of chronic injection and 24 h maternal deprivation on the developing rat brain. Specifically, we investigated the regulation of molecules related to the 5-HT (5-HT) system and studied the effect of desipramine administration on animals that were maternally deprived (DEP) on day 13 of life compared with non-deprived animals. We found that maternal deprivation caused an enhanced corticosterone response to an acute stress. Maternally deprived animals also showed a decrease in corticosteroid receptors and an increase in 5-HT 1A and 1B receptors restricted to the CA1 region of the hippocampus. Desipramine prevented the maternal deprivation induced up-regulation of the 5-HT 1B receptor and the enhanced adrenocortical response observed in these animals. Interestingly, non-deprived animals receiving chronic injections showed a decrease in hippocampal 5-HT1B receptor mRNA. At 80 days of age, a group of animals that were treated as infants were given the option of drinking from two identical water bottles, one bottle contained tap water, while the second contained ethanol at increasing concentrations. Animals that received chronic injections during the newborn period consumed more alcohol than those that were not injected. On the other hand, maternal deprivation did not have an impact on alcohol consumption. Alcohol preference has implications to the organism since studies of drug self-administration in laboratory animals have shown that ethanol ingestion is positively related to the use of other drugs, principally opioids and psychostimulants. Our findings suggest that the quality and/or chronicity of early life stressors can influence the neurobiological substrates that may trigger and/or predispose individuals to substance abuse in adulthood.